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ENOCW-EZ (10 Apr 63) 38 Ind '

SUBJECT: Chicopes Falls lLocoal Protection Project, Chicopss River,
Fassechusebts » Doeign Mevwrmadur ¥o. 6 - Puwping Stetions

Office, Ghief of Bugiseers, Weshingten D. G. 20315, ? Aug 1963

TOr BPivieics Dagioeer, U. B. Arwy Sngineor Mvision, Fow ¥ngland

The actione taken ia regard Yo the OUR comwente contalned inm the
preceding O0% 1at indersowswd dmted 10 My 1983 are sotisfoctory.

2 Incle HIRALE A. JOUREES
1. Plate Ho. T (esried hotdng kaf, Mmar:mg Mvision
in greez) Sivid Porks
2. Cy of Spes - Rotoermss Doors

.! ai‘n’ Q "



SN, Guj.@@

Yesgrs, Coffin/Fouler/Haines/Mhittemore/1c/515

w36 (10 Apr 63) ot ol '
FUBdEGyr  Shloopss Falle Loozl Pretestion roject, Chiowpes Ri-ex,

Hweshsiuipnlts - Dugdon Yesmwandes Nge 6 « Pumping Siabtlaes

[}

N3, tumy Snwinsey Divislon, Yew Tmpland; Yalther, Yese., 35 Juxdy 1963

0:  Ohief of Zuzinesrsy, AXTH) « Fazhlington, Be G

- Sulmitted below spe commentes; mafwansed to parmgrash mmdberes of

lut Yadorsssant, :

Page 28 322 to Parsgraszh 7. - Sinls somping sistion is lecated
at the fzz ef slope on the lawd #ids of = sarih die. Tzepaxs bomseth
the paping stadicon is cantrolles by fuadurse of ihe sjoinim; dike
getlion snd by the Siaizen Jepbh of 2dSduing f111 wiieh ageals spovoevis@ioly
he hydraelie hesd, ommuniss the ball waler 2% We top of the M), The
2ajoining 43k woobizn providsr Ior a fompdstion oub-off and alsc lar
relief of fomdstisn ponpess presourds by i Yarge grevel)l M1 el
slonz the reerth s2f zputh welle of 4% paping gsbabion®,
Pare ohs Reak mmobers &% Yz Rin oot paping statlen hive
boon aelatelts

rOre 0. Phe e Pelke have bees dndedmd s corrscted to BEFBT
with The poguiressots get Torth in purearaph: & wf 28 J110-0e3004,
dmacing of usrs will b 1-3/h Lwhes.

Sare Samirest mweifizstions roquire Ypirsulie SMATIETs.

, 4
Pax g%),. Tatenet ppreificetions permlt efthopr plsed oy o
G Eﬁ?ﬂg Fpe penps 8 the speclilied hasds ave o regwpaiad,

Pary 2welf)e Tir ppavily esnduit dlsshargs gates tam readily serve
ag " - - during mewginal iaflos, Morsover, tie pump snvlnes will
ve oodoped wibth covernors prwitting sfiusinble gesd settinge, o
seommededs yYarisabls flovw exsditlcns. 49 sgvesd in roommt $elephoos
discussion botwoon Menors. We Pervar 2 ¥ Sroden, additilonsl bpepoos
pRUTLEY ST a0s not rogiysd.

fam 20(3)s Ty dmteds svwen hawe besn mopredtaniely doubled.

Pure Rle Flactrie moboy slulss ziie opovelers wrey provided on
Bl oEeirs atlons previowsly ssoatrietsd by the derpe in Ohlespes,
Gty donirss stddlar arvesmesnt &t 72 gtablons 5o CunTorve TRV
Zorine Moot smoriperlsg. Savlizgs voeunliisy frow sae of “mauwe) mavalers
amd pertadle hWdsd sve vt mumsidersd entMletant do Juetily ohedums




ZEOR (10 spr 53) I Ind f & July 1963
ERINETS  fhdeopss Falles Looal Peotection Mjm, (hicegee River,
. ﬁmg wapstts - Dozlgn Mmmgramivn Mae 6 = Pumping Statioms

Lax s, e Fael tanke have been ohenped to above growdl ingtellation,

Eyﬂr.g_ e Dglnaidi Mlers boTes bagn ided in oach etatisgm.

Par, 5. The pwoling steticsn sabrames doors will Se spproved

{intanterisl gbhoed m&?aaﬂ deors 22 203%2d for in ¥ conkvact plass and
sunmifieetiongs

Tha sunrosted reduction of 1) faet on the riwersice

ARG 2 ap this wonld herdon b eresy ralis of the adjecent
toe wille, i“v Em*;«*\ extenglon oz the riverside nitthes the hesl exlonsion
en both sdfecent Y@ w9lles. Tnosmueh ne the riverside ddatanss cwaed
e shorizesd thers 42 no anperset need for sxtendiny thke Lape o Ve
landnide aut zder 3hg Fweineh &F 243%

ars 21(2)e iHE 220 of il $lommsle for elcp lar alsto 1o

(ravdd. ine globs f-ﬁ%"’ fats ihe senorote are ange to fovw, will
mquim 1y iR, "’*ﬁ SRS 1&‘@’%;&? likeliheo? o being wwed. The
swneaed sheweds Wil ;;ae— madvnimpenes, Bhat oy bo diffcelt our
to peseible wwber sl *5. 21 e awse o et ALY protuuds oub
fto the pwsr discharge whioh 14 wsh wmeidersd Jdosizsile.

Tage Ao Doveebisation Lz hedw sade fo 2ddibilons) abes)
raquired €

“realet the spplication of pmssive proszms 4o the landuide
wall, .

BiE, THE DIVISIOE 0198l

2 Innie GEN W, LYOLTE
o] . ‘E%ﬁ.ﬁ:’ bR "m@mﬂ Mviedion

ec: Mr, lLeslie
¥r, Groden
¥re Coffin
¥re FGW].BI'
Mre Haines
Hre Whilttemore
g, Div, Filas



ENGCH-BZ (10 Apr 63) let Ind
SUBJECT: Chiccepzs Falls Loeal Frvhectior Projech, Chiccpes River,

Mpssechusetis -~ Doslgn ¥ozorendus No. 6 - Pugping Stations
0ffice, Chief of ¥xginsers, Weshipgiton 25, D. C., 10 ¥=y 1963
TO: Division Esglincer, U. 8. Aviy Prginser Divisioa, ¥ow Englesd
1. Referszce is made to HED letter dated 19 Apwil 1963, =s=¢ subject.

2. Degigza Moworandim: Ne. 6 is syproved subject to chanzes includnd
in B2 letber referenced in pareagraph 1 abowve, snd 40 b follsviog otmssnta:

a. Pevagrsph 7 shauld be &xpanded to dlsevea the mmsee of coktyslling
undergzesnage.

b. Paragrsph 18, lest sentence. Cansldsration shsuld be given te
deletizmg rock zzchors at the Modn Strect stetine simes thne raesive pressure
of the 22:p esclh adefont is sdegquate to develop reslstazse to the un-
belanced harizontel forces.

c. Parsgreph 19. Bar racks sh2uld be desgigne? in accordsnes with
the criterie et forth in subparegrsph 8b of £ 1110-2-310kh.

d. DParagrsgh 21.. The angines should be provided with hydramlic
startera se described in paregrsph 12b(2) of B¢ 1110-2-3105.

e. Paragrsph 2k,

(1} The comtract specificatioms sheuld perwmit the furanishing
of sxiel flow pozpe with either the mixed flov or propsller ype of lmweller.
In speclifying the performence for the i 40 be fzstalled in the Xaim
Street Statiszz, the speciffcation should state: "Rabing., Each puny shall
be capsble of cperabing and delivering oot less than 9000 gz at a 3oel 4o
peel heed of 7.7 feet zud not less them 9000 gz at a pool to pool hesd of
19.% fzet.". Im this case, as the pusps discharge dirsctly isto the riwer,
poel to peol k22l is the differcrce in elavatios tebtusca the water surface
at mlodms= == snd the water surface of the river at low watexr stage or at

design flesd. It is not coneldered that the puzps will e rsguizcd to sperate
at river stages above design flood. For k2 Osk Strszt Statiom, the specifi-
cation should state: "Ratimg. Starting with s static hesd of 1.1 foot eack

pump shall be cspsble of cperating =»d deliveriss sot less than 5600 gpe at

a pool to pzel hesd of feet and starting vwith a static hesd of 21.0
feet cach s shall b4 cspohle of opersbing ond dsliveriss ot less thez

TOOO gz at & T 6 poal boad of _ faet.". Stetde heosd is the difference
in elevatics betvsza the valer surface &t mimimms =33 and the rive: water
surface at low waser or at design flood when there ls zs ficw thicugh the




ERGON-EZ (10 Apr 63) lst Ind 10 sy 1963
SEBJECT: Chlcopes ¥elle Local Protection Project, Thicopes Bilver,

outfall. DPool to pool hesd Is tha sum of the static hosd amd the losses
for a given Tlow betweaen the discharge chazber and the river wWizm there

is flow through the cutfall. A cwzve givisg thege losses for varleus
flows should be inelnded in the specificatisz.

(2) As previously pointed out, a 4iess) zmzine is zot
satisfactory a ors drive for those purn statizng that have limdtsd
copacity (such ag in the inmtant case) snd the prmss will be reguired to
cycle "OF' end "GEFET every four to six winules wharihe flowp are less thas
the desien flow. To slleviate this undesirsdle opzraiing comditiom, &
station Lypess should be provided as descride? im wubpersgrsph 58 of =
1110-2-3102. The ussble =md voluns of the Maip Stizedt Statisws puld be im-
ereased Uy the use of a loxger pwim colims thab would places ¥hs yomp iubake
bell at the gocepted Alptence gbove the wamp Deoox.

[ng
3

:

i

ey

(3} Thae size of the == iatskes 2ksuld be Lucreased.

f. Parsgrsph 26. All sluice gstes =%2uld de provided witk =aswmally
aperated type flszorets=is spd s poriahle powsr-driven wranech pzovided et each
station for ths cperation of the slulce gates. Infomszsties 2overing this
featurs 1s giveas in parsgreph 18c of H¥ 1110-2-3105, 10 Dectmber 1962,

2. Parsgraph 27. In order to prevent dzzege to the fusl storage
tank Orom corrosicn:, It should be placed in a coversd ooncrate plt rather
then burdied fn tha ground. Thr pit should be poovided with =n sdequate
draim, ths tank naiuted with s cold applield coal itar, plszzd on saddles spd
ancherad, snd the pit filled with coerse sand or pea gravel.

h. Paragrsph 30. Tn view of *he Uype heeting systcz 0 bDe installed,
dehumidificatics aguizsent should be providsd to »omwve wolsture from the ste~
tion duxrimg inoperative perlods. Informstion sdwaring the design of the de-
humidification faclllity 1s covered in persgrash 22 of =E 1110-2-3105.

{. Plate No. 6. TIsrlosed (Inclosure No. 2) is a copy of the specifi-
eatlon for pamning station entisnce doors o e used as a gulidsr in the prepara-
tion of the gpeaification covering dacrs for tha gubject vaxrirg stations.

This type dccr hap been ueed Ly the 8%, Louls District in zcet of the pwping
stations constructed as a pexrt of the B%t. Louls Project.

j. Plate X. 7.
(1) Since 1t will be nzcessary to extend the axcavation om the

eastera slde of thes pusp station to include the 30-inch R.C.P. vypass maln,
censlderation should be given to extending the base slab approximately 8 feet



ENGN-EZ (10 Apr 63) 1lst Ind 10 Msy 1963
SEBJECT: Chicopzs Falls Locel Protection Projeet, Chicopzz River,
Masszachusetts - Design Memorsanduw Ro. 6 - Pumping Stations

outslide of the staticn on this side s8c ss to permit a reducticz of srproxl-
metely 14 221 in the long sleb exienslion om the other side a»d to avold
encroachnant of the axcavation ioto the river shswnsl. Ro =sjor chenge in
glab thicknzas or relulerczmzat 1z eonesldersd zzcessary.

(2) 8top log slots shwuld be zonsiaucted nsizs stesl chaznsls
as indicated in groen om the drawing (Imelesuse N¥e. 1). Tuds type of slot
ghould slzc be nged on the Qsk Street Statiom.

X. ;s;:e A-QB cgnsideration should be givenr to inureaniw the

earth to re;.is't aliding.

FiR o Cdied OF ENGINTF#A:
2 Incls ﬁy 'WEEORLL B. SOREENE
1. Plate M. 7 (m=rked in green) Chlef, Brgizseving Divisioz
2. Gy of Spec - Emixwmne2 Doosre Civil Wozks
(Inel 1 w/a)
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U. 5. ARMY ENGINEER DIVISION. NEW ENGLAND
CORPS OF ENGINEERS

424 TRAPELO ROAD

JRESS REPLY TO. WALTHAM 54 MASS.

TIVISION ENGINEER

REFER TO FILE NO.

NEDGW 10 April 1963

SUBJECT: Chicopee Falls Local Protection Project, Chicopee
River, Massachusetts - Design Memorandum No. 6 -
Pumping Stations

TO: Chief of Engineers
ATTENTION: ENGCW-E
Department of the Army
Washington 25, D, C.

There is submitted for review and approval De-
sign Memorandum No. 6 - Pumping Stations, for the Chicopee
Falls L.ocal Protection Project, Chicopee River, Massachusetts,
in accordance with EM 1110-2-1150. The contract award for
construction of this project is scheduled for May, 1963, and
an early receipt of your review comments will be appreciated
in order that the plans and specifications may be complieted on
schedule.

FOR THE DIVISION ENGINEER:

%«Q_w A1,

HN WM, LESLIE
Incl (10 cys) ef, Engineering Division

Des, Memo No., 6
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FLOOD CONTRQL PROJECT
CHICOPEE FALLS LOCAL PROTECTION PROJECT
CHICOPEE RIVER ' '
CHICOPEE RIVER BASIN
MASSACHUSETTS

DESIGN MEMORANDA TNDEX

Title Submission Date Approved
(Omitted)
General Design, Hydrology,
Hydraulics & Geology 21 Dec 1962 22 Jan 1963
Real Estate 29 Mar 1963
Concrete Materials 9 Nov 1962 23 Nov 1962
Embankment & Foundations 6 Mar 1963 21 Mar 1963
Pumping Stations 10 Apr 1963

Detailed Design of Flood-
walls & Structures 13 Mar 1963
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b.

d.

FLOOD PROTECTION
"CHICOPEE FALLS
LOCAL PROTECTION PROJECT
CHICOPEE RIVER, MASSACHUSETTS

DESIGN MEMORANDUM NO. 9
PUMPING STATIONS

APRIL, 1963

A. PERTINENT DATA

Number of Stations 2 - Main and Oak Streets
Purpose To pasa combined storm run-

off, industrial waste water
and sanitary sewage originat-
ing below the protection ele-
vation through the dike and
floodwall at high river

atages.
Location of Stations

1) State Massachusetts

2) City Chicopee

R Area of City Chicopee Falls

River Chicopee River, left bank

downstream from Deady Memor-
1al Bridge.

Main Street  Oak Street

DPrainage Area 20.5A 17.8A
Sanitary and Industrial

Wastes 4 e.f.s. 20 c.f.s. max.
Allowance for Underseepage 6 c¢.f.s. 6 c.f.58.




Main Street Oak Street

€. Pumping Stations

gli Type Wet Pit Wel; Pit
2) Size 17'x21! 21 'x28"
3) Architectural Treat-
ment Concrete superatructures
(4) Rated Capacity
High River Stage 40.0 c.f.8. 46.6 c.f.s.
Low River Stage 44,0 ¢.f.g. 57.0 c.f.8.
(5) Pumps
;a Type Mixed Flow Axial Flow
b) Number 2 3
c) Size 16-inch (18- 16-inch {16-1in.

in.discharge) discharge)

(d) Performance,
each,River at

high stage
1. Capacity 9000 gpm 7000 gpm
2. Static Head 19.4 f£t. 21.1 ft.
3. Total Dynam-

ic Head 21.4 ft. 23.5 f¢.

(e) Performance,
each,River at

low stage
1. Capacity 9900 gpm 8600 gpm
2. Static Headq T.7 f¢. 7.0 £¢t.
3. Total Dynam-

ic. Head 10.1 ft. 10.8 ft.

(f) Drive

1. Type Diesel Dlesel
2. Horsepower 85 hp 75 hp

(6) Sump Water Elevations,
MSL

{a; Maximum w.l. 83.0 80.0
b) Minimum w.1. - 78.37 75.0

B. INTRODUCTION

The purpose of this memorandum is to summarize

1. Purpose.

and record the basic features of the design for two pumping
stations for the Chicopee Falls lLocal Protection Project, to
facilitate review and provide a convenient reference.



2. Socope. This memorandum presents basic design including
preliminary plans and discussion. Design criteria, typical
computations for pump sizes, station stability and stresses,
and other pertinent data are included.

3. Construction Schedule. These stations will be con-
structed under a continuing type contract to be advertised
in the Spring of 1963. The contract will include channel
work, dlkes, flood walls, etc., for the project. Conatruc-
tion of the pumping stations will be scheduled for 1963.

C. HYDROLOGY AND HYDRAULICS

4, Hydrology and Hydraulics are presented in Deaign Memor-
andum No. 2, General Deslgn, Hydrology, Hydraulics and Ge-
ology, as are the Pumpling Station Design Concepts summarized

in A above.

D. GEOQLOGY

5. General gsilte geology is presented in Design Memorandum
No. 2, General Design, Hydrology, Hydraullcs and Geology.

6. The Main Street Station is founded on sound shale bedrock,
as 1a the adjacent flood wall. Rock anchora are used to
eliminate differential movement relative to the adjoining an-

chored tee walls.

T. The Oak Street Station is founded on granular soil,
about three feet above a stratum of dense glaclal till.

E. CONCRETE MATERIALS

8. Concrete Aggregate. Six commercial sources of sand and
crushed stone were considered: flve are recommended as sat-
iafactory. A complete discussion of sources and costs with
test results is included in Design Memorandum No. 4, Con-
crete Aggregates.

F. ARCHITECTURAL DESIGN

9. General. Architectural design of the pumping stations
is in accordance with the Engineering Manual, EM 1110-2-3103,
"Architectural Design of Pumping Stations,"” dated February
1960. Architectural treatment is shown on Plates 6, 7, 10

and 11.



10. Architectural Design. The superstructures of the
pumping statlons are cast-in-place reinforced concrete. The
roof's are pitched to the pump discharge chambers, which are
carried full height of the bullding. Roof construction is
concrete slab with rigid insulation and 5-ply built-up roof-
ing. Acceas to the roofs 13 by interior ladder. Stop log
atorage 1s provided on the rcofs. Metal cabinet enclosures
are used to provide security for the sluice gate operators.

G. STRUCTURAL DESIGN

11. General. This section presents the design criteris,
baslc data and assumptions used in the design of the pump-
ing stations. A brief discussion of the stations 1s in-
cluded as background for the structural computations which
are presented in Appendices A and B.

12. Design Criteris.

a. General. All working stresses conform to those
gpecified in the Engineering Manual for Civil Works, EM 1110-
1-2101, "Working Stresses for Structural Design" dated 6 Jan-
uary 1958. Loading conditions, design assumptions, and
other design criteria are based on the following applicable
parts of the Engineering Manual for Civil Works: Standard
Practice for Concrete (EM Part CXX - October 1953); Pumpin
Stations - Structural Design (EM 1110-2-3104 - 9 June 1958};
and Wall Design - Flood Walls (EM 1110-2-2501 - January 1948

with changes 1 and 2 and Supplement). Accepted practice has
been followed where the Engineering Manual for Civil Works

does not apply.

b. Concrete. The following table lists the concrete
and reinforced concrete working stresses used in the design
of structures.

Description p.s.1i.
(Baged on fe = 3,000 p.s.1.)

Flexure - (fc)

Extreme Fiber stress in compression 1050



Description (Cont'd) p.s.i.

Shear - (v)

Beams - no web reinforcement 90

Beams with properly designed webdb
reinforcement 240

Flat Slab at critical section 90

Bond - (u)

Deformed Bars

Top bars 210

All others 300
Bearing - (rc)

Load on entire ares 750

Load on 1/3 area or less (Maximum

permissible) 1125

(When loaded area 1s greater than
1/3, the stress coefficient should
vary lineally between the above
values.)

Modular Ratio - (n) 10

¢. Reinforcement.

(1) Grade and Working Stresses. All reinforce-
ment in the structures including temperature and shrinkage
reinforcement 13 designed for the working stresses of new
billet steel, intermedlate grade, deformed bars: 20,000
p.-8.1. in flexural tension. Reinforcement will conform to
the requirements of Federal Specifications QQ-S-632, Type II
and to ASTM A305.

(2) Spacing. The clear distance between parallel
bars will not be l1ess than 1-1/2 times the diameter of round
bars except that in no case will the clear distance between
parallel bars be less than one inch, or 1-1/2 times the max-
imum size of the coarse aggregate whichever ia greater.




(3) Minimum Cover for Main Reinforcement

Min.Cover
Tnches )

Bottom of base slabs 4
Top of base slabs 3
Foundation walls, both faces 3
Exterlior walls sbove grade 2
3
2
1

Floor and roof slabs /4
Interior girders
Interior floor beams -1/2

The concrete covering of stirrups, spacer rods, and similar
reinforcement may be reduced by the diameter of such rods.

(4) Splices. All splices are lapped 24 diameters
to develop, by bond, the total working strength of the barsa.
Splices in the main reinforcement at points of maximum mo-
ment are avoided in the design. '

(5) Temperature and Shrinkage Reinforcement. Temp-
erature and shrinkage reinforcement 1S provided in slabs and
walla where the main reinforcement extends in only one direc-
tion. Such reinforcement, based on deformed bars, provides
for a minimum ratio of ateel area to concrete area (bd) of
0.002 with & minimum of .00l in each face up to a maximum of
#6 bars @ 12" center-to-center.

d. Structural Steel. Structural steel 18 designed in
accordance with the specifications for the Design, Fabrica-
tlon and Erectlion of Structural Steel for Builldings, issued
by the American Institute of Steel Construction. Allowable
deslgn working stresses conform to those glven in the Englneer-
ing Manual for Civil Works using a basic stress of 20,000

p.s.1.

e. Increase 1n Normal Working Stresses. Normal allow-
able working stresses will be increased by 33-1/3 per cent
for water at the top of the flood wall.




13. Baslc Data and Assumptions.

a.

b.

used:

C.

Controlling Elevations

Engine room floor slab

Sump floor slab

Water elevation riverside
Water elevation landside

Maximum elevation of water

in sump

Minimum elevation of water

in sump

Finished ground elevation

Loads

(1) Dead Loads.
materialg have been used:

Material

Water

Dry earth
Saturated earth
Submerged earth
Concrete

(2) Live Loads.

Wind
Equipment

Snow on roof

Engine room floor

External Water Pressure.

Main St. Oak St.
90.0 86.06
74.0 73.0
102.0 97.0
88.5 83.5
83.0 80.0
78.37 75.0
88.5 83.5-89.0

The following unit weights for

Pounda per cubic foot

62.5
125
135

72.5
150

The following live loads have bheen

Pounds per square foot

50

As furnished by manu-
facturers

40

100 plus equipment

lcads

In cagses where hydraulic

pressure aitects the design of a structure, it has been as-
sumed to act over the entire area in question under the full

head available.

are described 1n a later paragraph.

Specific uplift assumptions for the structure



d. Farth Pressure. Earth pressure against the pumpling
station walls has been assumed at 40 1bs. per square foot
equivalent liquid pressure for Ary earth and 24 1bs. per
square foot for submerged earth.

14. General Description of Pumping Stations.

a. General. The pumping statlons consist of reinforced
concrete structures. Discharge chamber required top eleva-
tiong are nearly at the roofs; they are, therefore, carried
to the full bullding height. Both stations contain gravity
by-pass, wet gsumps, engine rooms and discharge chambers.
Sluice gates are seating type against river pressures. Stop
log slots are provided in the discharge chamber to allow
pumps or flap valves to be removed for serviclng.

b. Maln Street Pumplng Station. This atation 1s an
integral part of the flood wall. The station is located in
the yard of the Chilcopee Manufacturing Company.

¢. OQOak Street Pumping Station. This station 1s located
on the landside of the dike. It 1s on the riverside of the
exlsting river wall at the U. 5. Rubber Company.

15. Extent of Design. Design hasa been carried to an extent
which determined a workable layout. A transverge section
threugh the gtation has been designed for the maximum con-
ditilons affecting critical structural framing. The same de-
sign procedure will be followed wherever a change in loading
or in section 13 made. Modifications will be made as pre-
scribed by detailed layout and design.

16. Superstructure. The roof slabs are 6-inch, 2-way slabs
supported on reinforced concrete walls. Crane loads are

carried directly by the concrete walls. Impact load of the
cranes 18 taken as 25% and lateral load 1s 20% of the live

load.

17. Engine Room Floor. Live load cn engine room floors 1s
taken as 100 p.s.i. plus equipment concentrations. Slab is
of uniform (12") thickness at Main Street. A beam-and-slab
arrangement was used at Oak Street.




18. Substructure. Substructures are of reinforced concrete
consisting of intake chambers, junction chambers, discharge
chamberg and sumps. . Loads consist of horizontal earth and
water pressures, bearing pressures and hydraulic uplifts.
Hydrostatic head was determined by the line of creep method
for design river levels, with tailwater at ground level.
Substructures were deslgned as monolithic. The Main Street
Station adjolns floed walls with rock anchored footings;
for this reason, the station base slab 1s anchored to the
rock to 1imit creep of the structure to match the walls.

19. Trash Racks. Steel trash racks have been provided in
the intake chambers, with provision for raking. Racks are
designed for full hydrostatic pressure halfway to the top
of the chambers.

H. MECHANICAL DESIGN

20. General. This section presents pertinent information
concerning the mechanical design of the pumping stations,
including pumps, drives, cranes, gates and heatlng.

21. Pump Drives. Pumps are driven by industrial dlesel power
units capable of operating the pumps at rated speed at any
head conditions that may develop. HRequired horsepower is
lesa than the continuous engine rating. Drives are mounted
on concrete bases and connected to right angle gear units
through flexible couplings.

22. Alternate Pump Drives. Consideration was given to pro-
vision of reliable electric service from commercial power
with dual service or standby power. Due to the length of
secondary between stations and from the stations to a reli-
able underground source, diesel drives are substantially

less expensive:

Diesel drives, gear units, fuel systems,
aerial service for lighting, etc., for
all units at both stations. $29,300

Single aerial power service, transform-
era, switch gear, starters, motors, etc.
plus diesel generator sets at each station $61,000

Dual underground service, transformers,

awitch gear, starters, motors, etc. This

Inciudes savings due to reduction in

building size. $72,500



An lmportant consideration in these small statlons was the
flexibility of operation provided by the variable sneed
avallable with diesel drives with adJustable governors. A
curve gsheet showlng the effect of varying speed 1s included
in Appendix C for each station, for the pump selected.

23. Right Angle Gear Unlts. The gears are of the self-con-
tained type designed for transmitting power from the hori-
zontal englne shaft through a gear train to the vertical

pump shaft. The units are enclosed 1n a cast-iron and
structural steel housing and have service factors of not less
than 1.25 times the maximum power requlred to drive the

pumps.

24. Pumps.

a. M:in Street Station. Two pumps are requlred., To
provide a reasonable capacity in the event of fallure of a
pumB, two 16-inch mixed-flow pumps with a combined capacity
of 40.0 c¢.f.s. apgainst high river stage are provided. Design
concepts for both stations are discussed 1n detail 1In Design
Memorandum No. 2, "General Design Hydrology, Hydraulics and

Geology."

b. Oak Street Station. Three 16-inch axial-flow pumps
are required at this station to pass maximum process water
flow pius storm water from a rainfall approaching a five-year
storm at high river stage. At all river stages not requiring
pumping of the process water from intermediate plant levels,
there i3 a capacity for pumping storm runoff of 100-year fre-

quency or more.

c. The type, size and general characteristics of pumps
required were computed by the procedures outlined in EM 1110-
2-3105 dated 10 December 1962. Compubtaticons are appended as

Appendix C.

25. Crane. A two-ton overhead crane is provided in the en-
gine room of each station to facilitate moving or repalr of
equipment. Cranes are of standard construction, hand-operated

throughout.

26. Sluice Gates. Motor operated sluice gates will be located
at the entrance of the sumps;: these willl be normally closed,
except when pumping. Gates on the riverside of the by-pass

10



opening into the discharge chamber will normally be open
extept when pumping. At Oak Street, a third gate 1s pro-
vided to allow flows of process water from intermediate
levels to by-pass the gstation while flows from lower areas
are pumped. This gate will normally be open when not pump-
ing, closed when pumping against low or moderate river
atages, and open at high river stages.

27. Diesel Fuel System. Diesel fuel supply is stored in
tanks, buried in the ground adjacent to the pumping stations;
approximately 600 gallons at each station. Each engine is
suppllied through an individual line running directly to the
tank. Drip pans are provided on each engine and connected
to a common header running back to the tank. All fuel pipe
i1s copper tubing with flared joint connections. At points
where lines are embedded in concrete or pass through walls,
they are protected by wrought-iron sleeves.

28. Sump Pump. Motor operated sump-pumps of 50 g.p.m. ca-
paclty are provided in the wet sumps for the purpose of dry-
ing them up after the pumping stations have been in operation.

29. Valves. A flap valve is Installed on the end of each
pump discharge line to facilitate the starting of the pump
and to prevent backflow through it when the river is at flood
stage. Stop log slots and logs are provided %o clese pump
discharge lines in the event of flap valve faillure.

30. Heating System. The heating system consista of electric
powered unit heaters, sized for 50 F. temperature rise.
Control is by thermostat with an overriding humidistat, to
keep the temperature above the dew point. The use of die-
sel-oil fired unit heaters was considered with a resulting
saving of $400 per year in power costs. However, the City
Engineer requested that electric heat be provided to reduce
mailntenance inspection costs.

I. ELECTRICAL DESIGN

31. Electric Service. Electric service from the City of
Chicopee Electric Light Department is overhead from a pole
at Blake and Main Streets. The Municipal Electric Light De-
partment has proposed to install electric service for $3,800.

11



Service poles and transformers will be the responsibility
of the Electric Light Department. Service 1s 120-/240
three wire, single phase, 60 cycle.

32. Distribution. Utility secondary metering and a service
entrance breaker 1s installed at the pumping station. A
panel is furnished to serve motor, small power, lighting
and receptacle loads in the pumping station. The wiring
diagram is shown on Plates 10 and 16.

33. Telephone Service. Conduit, pull wire, and terminal
box Is provided for the installation of telephone service
by the New England Telephone and Telegraph Company.

34. Motors. Main Street Oak Street
Floor stands 2 @1 HP 3 @1 HP
Wet sump exhaust fan 1@1/7 Hp 1 @1/7 HP
Sump pump 1 @2 HP 1 @2 HP
Heating Unit 1@ 7.5 KW 1@ 15 KW

35. Heating. The unit heater with blower 1ls thermostatically
controlled with overriding humidistat.

36. Ground System. All conduit, equipment and the neutral
conductor are grounded in accordance with the National Elec-

tric Code.

37. Conduilt and Cables. All interior and exterlor wiring
are In steel conduit. Copper conductors with 600-volt RHW
insulation 1s used for all wiring.

38. Motor Controllers. Motor controllers suitable for the
intended application are installed as requlired.

39. Electrical lLoad. The electrical load 1s expected to
create an estimated maximum demand of 11 KW at Main Street

and 18 KW at QOak Street.

12
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